operating and, in desperate cases, doing only what is absolutely necessary to, relieve urgent symptoms: and the other is the ability of the surgeon to judge the clinical picture and draw correct deductions from the chemical tests.
In drawing up this report, I have purposely included all the cases admitted to St. Thomas's Hospital in the last eighteen months, in which the renal function was estimated. I think the low mortality adds additional weight to, the value of the tests when it is realized that some of the operators have not made a special study of urinary diseases.
In cases of unilateral surgical disease of the kidney, where it is necessary to estimate the function of the opposite kidney before a possible nephrectomy, the urea concentration test can be carried out by catheterizing the ureter two and a half hours after a dose of urea, provided that a minimum of 2 c.c. of urine be obtained. I have employed this test in this manner in all my renal cases and up to the present I have not had cause to regret it. An estimation of the blood urea, or of the percentage of urea in a twenty-four hour specimen in these cases is valueless and is often misleading, as the diseased kidney may be doing a large proportion of the work, or even all, should it happen to be a solitary one.
Conclusions.
(1) The twenty-four hour urea percentage, the urea concentration and the blood urea tests are simple and efficient.
(2) They are harmless to the patient.
(3) They can be applied to every variety of urinary disease.
(4) They give more accurate information than any other test, or tests, at. present in use.
(5) Three, or two, of the tests are of greater value than one alone.
(6) The clinical signs of the renal function are of great importance in conjunction with the tests and should never be overlooked.
Mr. FRANK KIDD. (ABSTRACT.) [Mr. Frank Kidd gave a summary of the various tests that have been employed during the last thirty years for estimating the reserve power of the kidneys. Only a small number of these had proved to be of practical clinical use. Such tests were chiefly required in estimating the power of one kidney when considering an operation on the other, and in estimating the power of both kidneys when operating on the prostate and bladder.]
He continued: Tests can be time tests pure and simple, or more elaborate quantitative tests. Time tests are found to be far more reliable in practice than quantitative tests and they are more easily carried out by the clinician.
(I) Nephrectomy.-Catheterization of Ureters. Principles to be kept in mind wben considering the problem of nepbrectomy and applying tests to the urines separated from each kidney by ureteric catheters:
(1) There is no method yet arrived at by means of which the surgeon can be absolutely certain that be has collected all the urine in a given time from each kidney. For that reason alone I doubt if any quantitative tests applied to ureteric catheter specimens are worth the trouble, as they are bound to lack accuracy.
(2) The mere passage of a ureteric catheter upsets the quantitative renal balance for a shorter or longer time, which varies with each individual and for each kidney, but does not upset the time-values. Ureteric catheterization produces temporary anuria, oliguria or polyuria in a degree which varies even in the two kidneys being tested, and influences the water more than the solids.
Again we see that quantitative tests are shown to be fallacious. Fortunately the time-values are not upset. Some portion of the dye or drug injected will come through within ten to fifteen minutes if the kidney is healthy, unless reflex anuria is prolonged for more than this time, which it seldom, if ever, is.
(3) Antesthetics and the fear and dread of examination produce similar fallacies.
(4) Seeing, then, that quantitative tests as applied to ureteric catheter specimens are likely to be fallacious, and since it is in the highest degree unwise to leave ureteric catheters in situl for more than a few minutes at a time (I cannot too strongly emphasize this point), I therefore most earnestly warn students not to apply quantitative tests which necessitate leaving ureteric catheters in place for an hour or several hours (urea-concentration test, experimental polyuria, &c.). The prolonged in-dwelling of ureteric catheters sets up a ureteritis which may cause intense pain and infector damage a previously healthy kidney.
(5) Finally, disease of one kidney (especially neoplasm and hydronephrosis) may so depress the function of the other that we should be unwise always to refuse nephrectomy simply because of doubtful functional tests. If the bloodurea is satisfactory and if other clinical factors point the way, it is better to give the patient the benefit of the doubt if his disease of one kidney is likely to prove fatal if left without operation, and if there is reasonable evidence that another kidney is anatomically present and is not pathologically altered, even though it may not show up perfectly when considered functionally.
(6) In certain cases of ureteric catheterization do not forget that much time can be saved by injecting a drug or a dye intravenously rather than intramuscularly.
Summing up, I would advise the following tests as of value in the case of ureteric catheterization when considering nephrectomy:--
(1) Egnafloy time tests, putre and si;n1ple, rather thant quantitative tests. The time of the first appearance of indigo or phtlhalein is the important matter, not its amount. Time tests obviate the necessity for measuring the exact quantity of urine passed in a given time by each kidney.
(2) Instantaneous simultaneous correlation tests applied to the blood and each urine may be of value in doubtful cases. The electrical resistance test applied to a drop of blood serum taken while the ureteric catheters are in situ and applied also to a drop of urine taken from each kidney at the same time I have found of considerable value. A few drops of fluid only are required in this test as compared with the large quantity needed for cryoscopy and bloodurea haemo-renal indices. This is why it is to be preferred in practice.
(3) The percentage of urea taken from the separated urines has often appeared to me of value, though in theory it should not be accurate. It is at any rate of greater accuracy than attempts to measure the total quantity of urea passed in a certain time.
(4) Pathological and anatomical considerations (pyelography) should not be overlooked, and in practice the problem is usually solved satisfactorily by correlating these with functional considerations, for example, the question as to whether the urine from the poor kidney contains blood, pus, and bacteria, as compared with the urine from the good kidney, which is of good colour and clear of pathological elements and gives a good time test. Pyelography is usefully related with the surgical anatomy, and is often of more value than the tests concerned with surgical physiology. The chief uses of these ureteric catheter tests are in the consideration of nephrectomy in cases of tuberculosis, neoplasm, stone, and hydronephrosis.
If both kidneys are diseased (e.g., in tuberculosis), the blood urea test may be expected to warn us of this in doubtful cases-a fact well worth remembering. .
Finally, I would rather put my trust in the indigo test than in all the others. It can be employed by the surgeon himself at the bedside, and is therefore superior to any laboratory test. I have used it for fifteen years, and I can recall only two or three instances of its failure.
(II) Prostatectomy.
In this operation the surgeon wants to be able to detect loss of function in both kidneys considered together, as a result of back pressure before any of the ordinary clinical signs of back pressure have appeared. Here he has no need to separate the urines from each kidney before applying the tests. For more than ten years I have been doing prostatectomy in two stages in cases in which the renal function tests are deficient, and have thus been enabled to save many lives by operation that would otherwise have shortly succumbed to the dangers of catheter life. It obvious cases with giant atonic painless bladder and clear clinical signs of back pressure, on no account whatever should a catheter be passed for the putrpose of carrying out tests. In such cases a catheter may kill in forty-eight hours. Be wise; simply drain the bladder with a Pezzer tube and leave the urethra alone. Suprapubic drainage presents far less risk than catheter drainage. Tests can be carried out later through the Pezzer tube without passing a catheter. In doubtful cases I find "time tests" of great value and easy to carry out. In doubtful cases only a catheter is tied into the bladder and the urine is drawn off every quarter of an hour for one hour. I employ indigo-carmine and I expect a moderate degree of the blue to appear in the second specimen and a deep blue coloration to appear in the last two specimens. If this does not happen it is seldom, if ever, wise to operate in one stage. The phthalein test is of equal value as a time test in these cases, but I doubt if its quantitative relations are of such accuracy as has been claimed by its originators.
In these cases, too, the blood urea test is excellent, but it does not show up as early, nor is it so delicate as the dye tests. It is a good auxiliary test in doubtful cases. I have seen the blood urea test become normal after drainage of the bladder long before the indigo test has returned to normal and long before it is really safe to perform the second stage of the operation.
In the majority of prostatic cases the kidneys regain sufficient functioning power after the first stage of the operation in ten to fourteen days to enable the second stage to be carried out; but in exceptional cases they may take four to six months to recover sufficiently. It is always better to wait too long than to operate too early.
Conclutsions. Ideal tests of renal function should be as simple as possible, and in the last result should be such as can be carried out by the clinician himself. All tests should be searchingly scrutinized in combined work between the clinician and the laboratory worker. But eventually the tests to be chiefly adopted in practice are those which are found to be most accurate and above all capable * of use by the clinician alone. Hence I consider the indigo-carmine test the test " par excellence "; and in surgery I believe that two classes of test will prove of permanent value, namely, the dye tests (indigo and phthalein) and the blood-urea test for prostates and doubtful bilateral kidney disease.
Lastly, no surgeon ought to operate on kidneys and prostates unless he has had a good clinical training in the use of tests of renal function.
Dr. R. L. MACKENZIE WALLIS. (ABSTRACT.) As a result of my experience I place the greatest reliance on the following tests: (1) Diastase in the urine; (2) urea in the blood; (3) ratio of blood sugar to urinary sugar; (4) urea concentration test.
(1) The diastase content of the utrine as a test of renal efficiency has proved of the utmost value in my work. In 1915 I studied a large number of cases of nephritis occurring in France, and found the diastase content of the urine was the.best individual test for both diagnosis and prognosis. Naturally my experience of this test has been extended of recent years, and both from a surgical and medical point of view I have no hesitation in recommending its use.
In any case of renal damage the normal diastase content is reduced from 10 to 20 to figures of five units or less according to the degree of damage. In toxic kidney, on the other hand, such as is met with in eclampsia, the diastase content is abnormally raised.
(2) Urea in Blood.-This estimation, done as a routine test on every renal case, and taken in conjunction with other tests, is undoubtedly of value. By means of a micrQchemical method this determination can be made upon a few drops of blood obtained by means of a finger prick. The urea content of normal healthy adults ranges between 0O02 to 004 grm. per cent. In elderly men this figure generally rises to O005 grm. per cent., so that in cases of prostatitis this latter figure may be taken as normal for the age of the patient. Figures for blood urea of 007 grm. per cent. should be considered as unfavourable, and should cause the surgeon to proceed with caution. Patients with a urea retention of 01 grm. or over should not be submitted to operation as the risks of uraemia are very much greater.
(3) The urea concentration test of MacLean has also been used and found to yield results in accordance with the other tests in most cases. My colleague Mr. H. E. Archer has followed the rise in blood urea following the administration of 15 grm. of urea, and found no definite relationship exists between the rise of urea in the blood either in time or extent with the urea concentration in the urine.
(4) The relationship of the blood sutgar content to renal insufgiciency is of course well known, but so far no satisfactory explanation has been discovered.
It was suggested that the suprarenals were affected, and the increased activity of these glands accounted for the hyperglycEemia as well as the high bloodpressure. The presence of a definite and constant amount of sugar in normal urine has also been known for some time and various methods have been devised for the detection and estimation of this sugar. After a series of trials I have devised a method of estimating the normal urinary sugar, and find that in a normal person the percentage amount of reducing sugars is remarkably constant, and is almost identical with that in the blood. The normal blood sugar content varies from 0 08 to 0*011 grm. per cent., and that in the urine
